Recently, in a mechanical structure development focusing on noise and vibration, a numerical analysis like finite element method is the most famous method to expect and improve noise and vibration characteristics of the structure. However, the method is not taken account of uncertainties in structure like part shapes and connecting parts in many cases. It leads to differences between actual these characteristics and results from numerical analysis. And, the quality of the product is probably deteriorated by the uncertainties. Therefore, it is important to suppress the variation of the noise and vibration characteristics by the uncertainties, which is called robust design. In this paper, it is discussed about robust design method to minimize the variation of the eigen frequency by the uncertainties. The robust design method is based on stochastic finite element method and structural optimization. To evaluate the ability of the method, the robust design method is applied to an FE model and a spring mass system, and the method is also tested by the actual structure to confirm the performance.
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Design variable : [kg] Fig. 4 Comparison of 3 rd eigen mode between original and robust structure. It shows that it has changed the strucuture ,which the noise factor became nodal point by robust optimization. 0.00 Table 4 Comparison of the robustness at 3 rd eigen frequency. It shows that the robustness is improved by comparing Cv. Original 10.00 10.00 10.00 10.00 10.00 10.00
Robust 5.00 15.00 5.00 5.00 15.00 15.00 
